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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The fuel cell power plant which the anode which oxidizes a fuel, and the cathode which returns oxygen 
are constituted through an electrolyte membrane, uses a liquid as a fuel, and is characterized by to consist of a 
sulfonation polymer which said electrolyte membrane sulfonates polyether sulphone and is obtained in the fuel 
cell power plant which equipped the wall surface of a fuel stowage container with the air hole, equipped with two 
or more cells which have an electrolyte membrane, an anode, and a cathode at least on the wall surface of said 
fuel stowage container, and combined two or more of said cells electrically. 

[Claim 2] The fuel cell power plant with which the sulfonic-acid equivalent of polyether sulphone according to 
claim 1 is characterized by being the equivalent weight 500-1 700g / eq. 

[Claim 3] The fuel cell power plant characterized by an electrolyte membrane according to claim 1 being the 
bipolar membrane which filled up the opening section of a macromolecule porous body with the sulfonation 
polymer. 

[Claim 4] The fuel cell power plant characterized by for an anode and a cathode according to claim 3 consisting 
of a catalyst support carbon system powder ingredient and a binder polymer, and said binder polymer consisting 
of a sulfonation polymer which sulfonates polyether sulphone and is obtained. 

[Claim 5] The fuel cell power plant with which the sulfonic-acid equivalent of the polyether sulphone which is a 
binder polymer according to claim 4 is characterized by being the equivalent weight 500-1 700g / eq. 
[Claim 6] The portable electronic device carrying a fuel cell power plant according to claim 1. 



[Translation done.] 



http://www4.ipdl.inpit.go.jp/cgi-bi^^ 2007/09/13 



JP,2003-323904,A [DETAILED DESCRIPTION] 



1/6 ^— V 



* NOTICES * 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the portable electronic device using the small portable fuel cell 
power plant and this small using liquid fuel like a methanol especially as a fuel with respect to the fuel cell power 
plant by which it consists of an anode, an electrolyte membrane, a cathode, and a diffusion layer, a fuel oxidizes 
with an anode, and oxygen is returned with a cathode. 
[0002] 

[Description of the Prior Art] Telephone, a book type personal computer, an audio-visual device, or the 
information terminal equipment for mobile is miniaturized by advance of the latest electronic technique, and 
spread rapid as a portable electronic device is progressing by it. 

[0003] Conventionally, such a portable electronic device is a system driven with a rechargeable battery, and has 
developed into the nickel/Cd cell, the nickel / hydrogen cell, and also Li ion cell from the seal lead dc-battery 
with the appearance of a new style rechargeable battery, a miniaturization / lightweight-izing, and a high energy 
consistency-ized technique. 

[0004] Cell active material development for raising energy density also in which rechargeable battery and 
development of high capacity cell structure are performed, and efforts to realize a power source with the more 
long time in 1 charge are paid. 

[0005] However, as for a rechargeable battery, charging after power use of a constant rate is indispensable, and 
since a charging equipment and the comparatively long charging time are needed, many problems are left behind 
to the long duration continuation drive of a portable electronic device. 

[0006] From now on, the portable electronic device is going in the increasing amount of information and the 
direction which needs more the power source of a high energy consistency, i.e., the long power source of 
continuous duty time amount, with high power density corresponding to the improvement in the speed, and the 
need for the small generator (micro generator) which does not need charge is increasing. 
[0007] A fuel cell power plant (it is also called a fuel cell power source or a fuel cell) can be considered as a 
thing corresponding to such a request. Since a fuel cell transforms into direct electrical energy electrochemically 
the chemical energy which a fuel has and does not need a power unit like the generator using internal 
combustion engines, such as the usual engine generator, the implementability as a small generation-of- 
electrical-energy device is high. 

[0008] Moreover, a fuel cell becomes unnecessary [ suspending actuation of a portable electronic device 
temporarily for charge which is seen in the case of a rechargeable battery ], in order to continue a generation of 
electrical energy, as long as a fuel is supplied. 

[0009] Hydrogen gas is oxidized with an anode using the electrolyte membrane of perfluorocarbon-sulfonic-acid 
system resin in such a request, and the polymer electrolyte fuel cell (PEFCiPolymer Electrolyte Fuel Cell) which 
returns and generates oxygen with a cathode is known as a cell with high power density. 

[0010] Moreover, examination of the type which uses liquid alcohol for a fuel and is supplied to a direct fuel cell 
is advanced. This type of fuel cell is called the methanol direct mold fuel cell (DMFC:Direct Methanol Fuel Cell). 
Especially since the reforming machine which needs an elevated temperature will become unnecessary and the 
light weight of a system and simple-ization will be attained if the direct use of the liquid fuel can be carried out, 
promising ** is carried out as a power source of mobile computing devices. 

[0011] However, the perfluorocarbon-sulfonic-acid system resin which is an electrolyte ingredient has the large 
degree which absorbs a methanol, and, as for the resin which absorbed the methanol, a configuration changes 
with swelling. When perfluorocarbon-sulfonic-acid system resin is made into the shape of a film, the cutoff 
nature to a methanol is low, and the methanol contacted on one side will permeate and will penetrate the film to 
the field on a background. 
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[0012] When this ingredient is used as an electrolyte ingredient of DMFC, the methanol supplied to the anode 
which is a fuel electrode is penetrated from an anode on the film to the cathode which is an oxygen pole, as a 
result of permeating and swelling. Since the oxygen and the direct oxidation reaction which were supplied to the 
cathode will arise if the transmitted methanol reaches a cathode, the energy which can be taken out according 
to electrochemical reaction decreases. Consequently, the generation-of-electrical-energy electrical potential 
difference as a cell falls. 

[0013] Therefore, in order to raise the engine performance of DMFC, development of the electrolyte ingredient 
which was excellent in methanol cutoff nature was needed. 

[0014] By JP,2000-38472,A, the solid polymer electrolyte which doped inorganic acids, such as a phosphoric 
acid, to the high molecular compound which has imidazole rings, such as polybenzimidazole, is proposed about 
this technical problem. 

[0015] Moreover, the fuel cell which consists of JP, 2000-1 06202,A as an electrolyte membrane with organic 
compound system ion exchange membrane and the inorganic compound which has proton conductivity is 
proposed. 
[0016] 

[Problem(s) to be Solved by the Invention] The electrolyte membrane shown above was not what methanol 
cutoff nature can not necessarily satisfy. 

[0017] This invention is in offer of the portable methanol fuel cell (fuel cell power plant) using the electrolyte 

membrane which improved methanol cutoff nature. 

[0018] 

[Means for Solving the Problem] It is the fuel cell power plant with which the anode which oxidizes a fuel, and 
the cathode which returns oxygen consist of this inventions through an electrolyte membrane as a result of 
inquiring wholeheartedly, in order to attain the above-mentioned technical problem and which used the liquid as 
the fuel, equipped the wall surface of a fuel stowage container with the air hole, equipped with two or more cells 
which have an electrolyte membrane, an anode, and a cathode at least on the wall surface of a fuel stowage 
container, and combined two or more cells electrically. And it came to complete this invention by using the 
sulfonation polymer which sulfonates polyether sulphone to an electrolyte membrane and is obtained. 
[0019] 

[Embodiment of the Invention] As a manufacturing method of the sulfonation polyether sulphone used for the 
gestalt of this operation, it can obtain by making polyether sulphone react with a well-known sulfonation agent. 
As sulfonic-acid equivalent weight of polyether sulphone, a low thing is desirable and the range of further 500 - 
1700 g/eq is more desirable than 2000g/eq. When sulfonic-acid equivalent weight is higher than this range, 
membranous ionic conduction resistance becomes large, and when low, it becomes easy to dissolve in water and 
is not desirable. 

[0020] Although there is especially no limit in the approach of converting this sulfonation polyether sulphone to 
the film, the approach (the melting pressing method or melting extrusion process) of producing a film from the 
approach (the solution cast method) or melting condition which produces a film from a solution condition etc. is 
possible. 

[0021] About the former, flow casting spreading of the polymer solution is carried out, for example on a glass 
plate, and, specifically, a film is produced by removing a solvent. 

[0022] If the solvent used for film production dissolves a macromolecule and it can remove after that, there will 
be especially no limit. N and N'-dimethylformamide, N,N-dimethylacetamide, Aprotic polar solvents, such as a N- 
methyl-2-pyrrolidone and dimethyl sulfoxide, Or ethylene glycol monomethyl ether, ethylene glycol monoethyl 
ether, Alkylene glycol monoalkyl ether, such as propylene glycol monomethyl ether and the propylene glycol 
monoethyl ether, Alcohol, such as halogen system solvents, such as dichloromethane and trichloroethane, i- 
propyl alcohol, and t-butyl alcohol, is used suitably. 

[0023] Although especially a limit does not have the thickness of the polyelectrolyte film, 10-200 micrometers is 
desirable. 30-100 micrometers is especially desirable. The one thicker than 10 micrometers for obtaining the 
reinforcement of the film which is equal to practical use is desirable, and in order to be, the reduction, i.e., the 
improvement in the generation-of-electrical-energy engine performance, in membrane resistance, the one 
thinner than 200 micrometers is desirable. 

[0024] In the case of the solution cast method, thickness is controllable by the coating thickness to a solution 
concentration or substrate top. When producing a film from a melting condition, thickness can control thickness 
by extending the film of the predetermined thickness obtained with the melting pressing method or the melting 
extrusion process for a predetermined scale factor. 

[0025] Moreover, this electrolyte membrane raises mechanical strength and its methanol cutoff nature can also 
improve further while it controls desiccation and deformation of the film produced by the swelling at the time of 
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humidity by considering as the bipolar membrane which filled up the opening section of a macromolecule porous 
body with the sulfonation polymer as reinforcing materials. When ion conductivity falls by using reinforcing 
materials, it is also possible to use the reinforcing materials who sulfonated beforehand. 

[0026] There are polymeric materials, such as poly fluorocarbon, polyethylene, polypropylene, a polyisobutylene, 
a Pori alicyclic olefin, polyoxymethylene, polysulfone, polyether sulphone, a polyether ether sulfone, 
polyphenylene SURUFIDDO, a polyether ether ketone, a poly para-phenylene bends screw thiazole, poly para- 
phenylene bends screw oxazole, polybenzimidazole, phenol resin, tetrafluoroethylene, and a hexa FURORO 
propylene, as the quality of the material of such a giant-molecule porous body. 

[0027] What is necessary is to make a sulfonation polymer adhere to the front face of electric conduction 
material on which the catalyst was supported, to mix the above-mentioned sulfonation polymer with the binder 
added if needed [ of making a catalyst bed in the state of a solution condition or powder / the raw material 
powder (particle which consists of an electric conduction material particle and a catalyst) and if needed ] as an 
approach of using as a binder polymer, to fabricate this, and just to form a catalyst bed. 

[0028] When using it for a binder polymer, using a sulfonation polymer as a solution, two or more kinds of mixed 
solvents chosen the independent solvent of lower alcohol, such as a methanol, ethanol, 1-propanol, 2-propanol, 
and a butanol, or from these can be used as a solvent. 

[0029] Moreover, the mixed solvent of water and the above-mentioned solvent can also be used. Since it is 
desirable that a catalyst bed is constituted by the catalyst covered with the sulfonation polymer, the 
concentration of a sulfonation polymer has 1 % of the weight - 20 desirable % of the weight. 
[0030] If this concentration is too high, covering formed in a catalyst front face is too thick, the diffusion to the 
catalyst of a methanol may be checked, or a catalyst front face cannot be covered with a sulfonation polymer to 
homogeneity, but the utilization factor of a catalyst may fall, and the output as a fuel cell may decline. Moreover, 
if this concentration is too low, the part by which the viscosity of a sulfonation polymer is too small to cover a 
catalyst front face in may be generated, junction to ion exchange membrane and a catalyst bed may become 
imperfect, and the output as a fuel cell may decline. 

[0031] Methanol cutoff nature is desirable from an adhesive viewpoint of being not only high but an electrode 
layer, and an electrolyte membrane by mixing with a catalyst and electric conduction material, and using this 
sulfonation polymer. 

[0032] The gas diffusion electrode used for the film / electrode zygote is constituted by the electric conduction 
material which supported the particle of a catalyst metal, and water repellent and a binder may be contained if 
needed. 

[0033] If it is the metal which promotes oxidation reaction of a methanol, and the reduction reaction of oxygen 
as a catalyst metal used for a gas diffusion electrode, which thing may be used, for example, platinum, a 
ruthenium, gold, silver, palladium, iridium, a rhodium, iron, cobalt, nickel, chromium, a tungsten, manganese, 
vanadium, or these alloys will be mentioned. 

[0034] In such a catalyst, especially, when platinum is many as a catalyst for platinum, a ruthenium or a 
platinum-ruthenium alloy, and air poles as a catalyst for methanol poles, it is used. These catalysts are made to 
adhere to support, such as carbon. The amount of support of a catalyst has desirable 0.01 - 10 mg/cm2, where 
an electrode is fabricated. As for the engine performance, the amount of support of a catalyst is saturated with 
it, even if the engine performance of a catalyst is not demonstrated but supports with less than two 0.01 mg/cm 
exceeding 10 mg/cm2. The more desirable value of the amount of support of a catalyst is 0.3 - 5 mg/cm2. 
[0035] As electric conduction material, if it is the electronic conductive matter, which thing may be used, for 
example, various metals, a carbon material, etc. will be mentioned, for example, carbon black, such as furnace 
black, channel black, and acetylene black, activated carbon, a graphite, etc. are mentioned, and independent [ in 
these ] as a carbon material, — or it can be mixed and used. 

[0036] As water repellent, fluorination carbon etc. can be used, for example. Moreover, a fluorine-containing 
resin which has water repellence, for example, polytetrafluoroethylene, and tetrafluoroethylene-perphloro alkyl 
vinyl ether copolymer, or a tetrafluoroethylene-hexafluoropropylene copolymer may be added. 
[0037] There is especially no limit also about the electrolyte bipolar membrane and the electrode conjugation 
method at the time of using as a cell for fuels, and a well-known approach can be applied. 

[0038] As a process of the film / electrode zygote, Pt catalyst complications which carbon was made to support 
are mixed with polytetrafluoroethylene suspension, it applies and heat-treats to carbon paper, and a catalyst bed 
is formed. Subsequently, the same electrolytic solution as an electrolyte membrane is applied to a catalyst bed, 
and there is the approach of unifying with an electrolyte membrane and a hotpress. In addition, after making the 
metal complex ion of a platinum group stick to the approach of coating Pt catalyst complications with the same 
electrolytic solution as an electrolyte membrane beforehand, the approach of applying a catalyst paste to the 
direction of an electrolyte membrane, and an electrolyte membrane, there is the approach of returning etc. 
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[0039] Although an example explains this invention in more detail below, this invention is not limited to these. 
[0040] (Example 1) After carrying out the nitrogen purge of the interior of the 500ml 4 opening round bottom 
flask which attached the reflux condenser which connected an agitator, a thermometer, and nitrogen installation 
tubing, 25g polyether sulphone (PES) and 125ml of concentrated sulfuric acid were put in. Under the nitrogen air 
current, it agitated at the room temperature overnight and considered as the homogeneity solution. 48ml 
chlorosulfuric acid was dropped at this solution from the dropping funnel under the nitrogen air current, agitating. 
In order for chlorosulfuric acid to react violently with the moisture in concentrated sulfuric acid for a while and 
to foam after dropping initiation, after it was dropped slowly and foaming became quiet, dropping was terminated 
within 5 minutes. At 25 degrees C, the reaction solution after dropping termination was agitated for 4 hours, and 
was sulfonated. 

[0041] subsequently, the reaction solution was slowly dropped at 151. deionized water, it came out, sulfonation 
polyether sulphone was deposited, and filtration recovery was carried out. After repeating deionized water 
washing according the precipitation which deposited to a mixer, and the recovery actuation by suction filtration 
until filtrate became neutrality, reduced pressure drying of them was carried out at 80 degrees C overnight. The 
ion exchange group equivalent weight of the obtained sulfonation polyether sulphone was 874g/eq. 
[0042] Sulfonation polyether sulphone was dissolved in production of an electrolyte membrane at N-methyl 
pyrrolidone, and 30% of the weight of the solution was produced. After carrying out flow casting spreading of this 
solution on a glass substrate, in the state of 80 degrees C and reduced pressure, subsequently it dried at 150 
degrees C for 3 hours, the solvent was removed for 1 hour, and the electrolyte membrane was produced. The 
thickness of the obtained electrolyte membrane was 40 micrometers. 

[0043] Next, what added the 5-% of the weight Nafion solution (Aldrich make) with which the amount of binder 
polymers is equivalent to platinum and a ruthenium support carbon catalyst with dry weight at 60wt(s)% of the 
amount of catalysts, and was kneaded in the shape of a paste was applied in 30mmx30mm size on the 
electrolyte membrane obtained above, it dried at 60 degrees C for 3 hours, and the anode was formed. The 
amount of platinum support of the obtained anode was 0.5 mg/cm2, and the amount of ruthenium support was 
0.5 mg/cm2. 

[0044] The 5~% of the weight Nafion solution of the amount from which Nafion is equivalent to a platinum 
support carbon powder catalyst with dry weight at 60wt(s)% of the amount of catalysts was added to the field of 
the opposite side of the formed electrolyte membrane, what was kneaded in the shape of a paste was applied to 
it so that the thickness at the time of desiccation might be set to 15 micrometers, and it might lap with an 
anode on the back, and it dried to it at 60 degrees C for 3 hours, the cathode was formed in it, and the 
electrolyte membrane / electrode zygote was produced. The amount of platinum support of the obtained 
cathode was 0.8 mg/cm2. The zygote after desiccation was immersed in 1M sulfuric acid for 8 hours, and the 
electrolyte membrane / electrode zygote which was made to season naturally after performing sufficient rinsing, 
and protonated were obtained. 

[0045] (Examples 2-4) It is the mixing time after chlorosulfuric acid dropping of an example 1 4 hours to 4.5 The 
electrolyte membrane / electrode zygote was obtained like the example 1 except having changed in time amount, 
3 hours, and 2 hours, and having produced sulfonation polyether sulphone. Ion exchange group equivalent weight 
is 650 g/eq, 1 100 g/eq, and 1450 g/eq, respectively, and it produced the film so that it might become 40 
micrometers of thickness. 

[0046] (Example 5) It replaced with the Nafion solution 5% of the weight as an electrolyte binder used for the 
electrolyte membrane / electrode zygote of an example 1, and the electrolyte membrane / electrode zygote was 
produced like the example 1 except having used the water solution which dissolved the sulfonation polyether 
sulphone of an example 1 in the mixed solvent of 1-propanol:2-propanol:water =40:40:20 (weight ratio) 5% of the 
weight. The thickness after film production is 40 micrometers. 

[0047] (Example 6) the sulfonation polyether sulphone of an example 1 — 1-propanol: — 2-propanol: — it 
dissolved in the mixed solvent of water =40:40:20 (weight ratio), and the concentration 5wt% electrolytic solution 
was produced. It sank in, the vacuum drying of this electrolytic solution was carried out to 20 micrometers of 
thickness, and 80% polyether sulphone porosity film of void contents, and 39-micrometer sulfonation polyether 
sulphone electrolyte bipolar membrane was obtained. The electrode was produced like the example 5 to this 
bipolar membrane, and the electrolyte membrane / electrode zygote was produced. 

[0048] (Example 1 of a comparison) What added the 5-% of the weight Nafion solution with which the amount of 
binder polymers is equivalent to platinum and a ruthenium support carbon catalyst with dry weight at 60wt(s)% of 
the amount of catalysts, and was kneaded in the shape of a paste was applied in 30mmx30mm size on Nafion 
112 film (51 micrometers of thickness), it dried at 60 degrees C for 3 hours, and the anode was formed. The 
amount of platinum support of the obtained anode was 0.5 mg/cm2, and the amount of ruthenium support was 
0.5 mg/cm2. 
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[0049] The electrolyte membrane / electrode zygote was produced by adding the 5-% of the weight Nafion 
solution of the amount from which Nafion is equivalent to a platinum support carbon powder catalyst with dry 
weight at 60wt(s)% of the amount of catalysts to the field of the opposite side of the formed electrolyte 
membrane, applying to it what was kneaded in the shape of a paste so that the thickness at the time of 
desiccation may be set to 15 micrometers, drying to it at 60 degrees C for 3 hours, and forming a cathode in it. 
The amount of platinum support of the obtained cathode was 0.8 mg/cm2. The zygote after desiccation was 
immersed in 1M sulfuric acid for 8 hours, and the electrolyte membrane / electrode zygote which was made to 
season naturally after performing sufficient rinsing, and protonated were obtained. 

[0050] (Example 2 of a comparison) It is the mixing time after chlorosulfuric acid dropping of an example 1 4 
hours to 0.5 The electrolyte membrane / electrode zygote was obtained like the example 1 except having 
changed to time amount and having produced sulfonation polyether sulphone. Ion exchange group equivalent 
weight is 2000 g/eq, and it was carried out after film production so that it might become 40 micrometers of 
thickness. 

[0051] The electrolyte membrane / electrode zygote produced in the example and the example of a comparison 
were evaluated as follows, and the result was shown in Table 1. 
[0052] 
[Table 1] 
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[0053] It is a part for 0.5ml/about the methanol water solution of the predetermined concentration which 
pressurized evaluation of methanol cutoff nature at 0.5 kgf/cm2. It sent into the anode room, the permeate 
which penetrates the eel temperature of 25 degrees C and 30mm angle eel, and is exhausted from a cathode 
room was extracted by the cold trap, the amount of transparency of a methanol was computed from the weight 
and the presentation by gas-chromatograph analysis, and it considered as the evaluation result of methanol 
permeability. 

[0054] It inserted into evaluation of the cell engine performance with the separator of two sheets, and the eel 
for evaluation was assembled to it. The 5wt(s)% or 20wt(s)% methanol water solution was supplied to the anode 
of this eel, air was supplied to the cathode, the generation-of-electrical-energy trial was performed at 25 
degrees C t and power density was computed. 

[0055] A tensile test judges an electrolyte membrane or electrolyte bipolar membrane with a width of face of 
10mm in the shape of a strip of paper, and is JISK. Based on 7127, it is a strip specimen with a width of face of 
10mm, and tensile strength was measured using the autograph in the distance between chucks of 50mm. 
[0056] In addition, drawin g 1 shows an example of a fuel cell power plant which used this electrolyte membrane / 
electrode zygote. A fuel can be supplied by combining the fuel stowage container 1 as a platform, without 
forming the auxiliary machinery compulsorily supplied to each cell. Liquid fuel has formed the diffusion hole 3 of 
the shape of sufficient network structure to penetrate, a porous layer, or a slit in the skin of the fuel stowage 
container 1 which has the fuel maintenance layer 6 beforehand. Moreover, in the upper and lower sides, it has 
the air hole 7. 

[0057] The interconnector 4 using the ingredient which has the corrosion resistance for carrying out other fuel 
cells and electrical installation and conductivity is formed in the front face of the fuel cell applied part 2. As for 
interconnector 4, liquid fuel has the diffusion hole structure of the shape of sufficient network structure to 
penetrate, a porous layer, or a slit. 

[0058] The internal surface of the fuel stowage container 1 is electrochemically equipped with the inactive liquid 
fuel sucking material 5. The fuel cell terminal which connects electrically the fuel cell with which the fuel 
stowage container wall surface was equipped in the combination of a serial or a serial, and juxtaposition, and is 
taken out to the power-plant exterior is prepared. 

[0059] Although the power density of Table 1 to the examples 1-4 was almost equivalent to the example 1 of a 
comparison, the amount of methanol transparency is sharply low. This is because the amount of methanols 
which moves to a cathode and is penetrated decreased from the anode as a result of using the sulfonation 
polymer from which this ion exchange membrane sulfonates polyether sulphone, and is obtained by the 
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electrolyte membrane. 

[0060] Therefore, when it applies to a portable fuel cell power plant without auxiliary machinery like a fluid feeder 
style as shown in drawing 1 , compared with the example 1 of a comparison, examples 1-4 have little 
disappearance of a fuel, and a long time amount generation of electrical energy can be continued. 
[0061] The power density of an example 5 improves from an example 1, and the amount of methanol 
transparency is reduced. The adhesive property of this of an electrolyte membrane / electrode zygote improves, 
and since interfacial resistance decreased, it is considered while a methanol barrier property improves compared 
with an example 1 by using the same ingredient as the electrolyte ingredient used in the example 1 as a binder 
polymer. 

[0062] Therefore, when it applies to a portable fuel cell power plant without auxiliary machinery like a fluid feeder 
style, there is little disappearance of a fuel and it can continue a long time amount generation of electrical 
energy. 

[0063] Although the power density of an example 6 is equivalent to an example 5, the amount of methanol 
transparency is reduced. Moreover, tensile strength is improving. Its dependability is improving by improvement 
in tensile strength while the methanol barrier property of this improves further by having used the porosity film 
for reinforcing materials. Therefore, when it applies to a portable fuel cell power plant without auxiliary machinery 
like a fluid feeder style, there is little disappearance of a fuel and it can continue a long time amount generation 
of electrical energy. 

[0064] The anode which oxidizes a fuel, and the cathode which returns oxygen are constituted through an 
electrolyte membrane. Use a liquid as a fuel, equip the wall surface of a fuel stowage container with an air hole, 
and it equips with two or more cells which have an electrolyte membrane, an anode, and a cathode at least on 
the wall surface of a fuel stowage container. By using the sulfonation polymer which is the fuel cell power plant 
which combined two or more cells electrically, sulfonates polyether sulphone to this electrolyte membrane, and 
is obtained A methanol barrier property improves by furthermore using the same ingredient as an electrolyte 
ingredient as a binder polymer, and when it applies to a portable fuel cell power plant without auxiliary machinery 
like a fluid feeder style, suitable electrolyte membrane / electrode zygote can also be offered. 
[0065] 

[Effect of the Invention] The fuel cell power plant using the electrolyte membrane which improved methanol 
cutoff nature by this invention was able to be offered. 



[Translation done.] 
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